The University of South Africa (Unisa) is a distance education university offering, amongst others, a three-year B.Sc degree with Computer Science and Information Systems as majors, and a three-year specialised B.Comm (Informatics). Both degrees include a compulsory module (1/30 of the full degree) called Principles of Databases, and a module (also 1/30 of the full degree) called Database Design and Implementation (compulsory for B.Comm, but elective for B.Sc.). We are currently in the process of revising our syllabi for both modules. This talk will focus on issues that we need to consider when syllabi related decisions are made. Aspects such as what to include and why, and to which extent industry demands, available software and governmental guidelines influence syllabi, will be discussed. I will also discuss restrictions and problems that we experience due to the fact that our institution offers distance education to a large and very heterogeneous student body (consisting of both local and international students), and consider possible solutions.
INTRODUCTION
The University of South Africa (Unisa) is a distance education university offering, amongst others, a three-year B.Sc degree with Computer Science and Information Systems as majors, and a three-year specialised B.Comm (Informatics). These degrees include a compulsory module (1/30 of the full degree) called Principles of Databases. It is a "theoretical" module and comprises a general introduction to databases, DBMS's and the modelling aspects of database design. Heavy emphasis is placed on the relational model with its accompanying ER-diagrams.
A second module, which is compulsory for B.Comm students, but an elective for B.Sc. students, is also offered. In this (practical) module we currently use a commercial relational database management system to enable students to demonstrate their understanding of all stages of developing a database application. Students need to go through the process of designing a system (using ERmodels) and then implementing it. SQL forms a major part of the module. Both modules are offered as third level modules and the theory module is a registration requirement for the practical one (thus it should be done prior to or in parallel with the practical module).
At Unisa students are required to obtain examination admission by submitting assignments. Credits are awarded to assignments and a student needs to obtain 100 credits from a possible 200 to gain entry into the exam. These assignment marks do not count towards a student's final mark.
FACTORS/PROBLEMS INFLUENCING THE SYLLABI
There are certain aspects that should be considered whenever syllabi are being developed or revised.
The complete curriculum
In the process of developing a syllabus for a specific module, it is essential to consider the whole curriculum, especially the specific modules that cover the necessary prior knowledge. The two database modules are offered on third year level and are therefore influenced by what is covered is the first, and more specifically the second year modules. Our problem is that the B.Comm and B.Sc. students might enter the third year having done different preparatory modules. The B.Comm students have hardly any programming/problem solving skills and experience, but have done quite a bit of system analysis and design and are better versed in the soft (human centered) aspects of computing than the B.Sc. students. The B.Sc. students may take the modules without having done these analysis and design modules, but have a very solid programming/problem solving and analytical thinking background. We solved this problem by Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, to republish, to post on servers or to redistribute to lists, requires prior specific permission.
Teaching, Learning and Assessment in Databases, Coventry 2003 adapting our syllabus to the B.Comm students for two reasons: they are the majority of our students and the B.Sc. students are better suited to handling possible deficiencies in their prior knowledge. We had to assume no prior database knowledge, not even the basics of creating databases.
What other tertiary institutions do
We want to maintain a certain quality of education and therefore we do consider what other tertiary institutions do. However, the problems discussed below, forces us to adapt our syllabi to suit our particular situation.
Industry demand
This is always a rather contentious issue at our department. Some of us feel that we owe it to our students to look at what the market demands. We are after all preparing our students to enter into a computing related career. Furthermore it could be argued that society and more specifically employers of IT/computing graduates are the university's clients, the students being the product that we offer. Others feel that the primary focus of a university should be to provide a general, theoretical type of education that would enable our students to become life long learners and thus being better equipped to adapt to changes.
"New" developments
For reasons mentioned later in this paper, our unique situation makes it difficult to adapt to new developments as rapidly as we might like to. We tend to adapt a policy of "wait and see" and implement the newest developments, paradigms and software only once it has become reasonably established.
Heterogeneous student body
At Unisa we probably have the most heterogeneous student body of all South African universities. This is largely due to fact that Unisa admits, on certain conditions, students that do not meet the normal entry requirements at other universities. Quite often these students come from a previously disadvantaged background and don't have the necessary educational background to cope at university level. On the other hand, because we offer distance education, we also have experienced students who are already well-established computer professionals, but need some formal qualification to further their careers. This problem is even worse in our department because we offer the database modules to both B.Sc and B.Comm students. Grade 12 (high school) Mathematics is not even a requirement for B.Comm students at Unisa. Do not include headers, footers or page numbers in your submission. These will be added when the final publication is assembled.
Notional hours
South African universities are now bound by a limit of 120 notional study hours per module. Notional study hours are defined as "an informed estimate of the average time spent in any variety of ways e.g. attending lectures, tutorials, practicals, independent reading and writing that an average learner, entering with the correct level of assumed knowledge, would take to master the outcomes of a program" [1] . This places quite a severe restriction on the amount of work that can be covered in the two modules.
Fortunately this definition is sufficiently vague to allow us a little bit of leeway in this regard. Also the fact that our students do not attend lectures, means that we can probably cover a bit more work in the 120 hours.
Textbooks
For a long time during the boycott years (1970's and 1980's), South African academics and institutions experienced severe problem in getting textbooks, hardware and software. Lecturers had to make do with whatever was available. This led to a culture of developing a syllabus around a particular textbook. Old habits die hard, and there still exists a tendency to look for a textbook that covers as large a proportion as possible of a proposed syllabus, and then adjust the syllabus to fit the textbook.
Hardware and software
Unisa has students from all over the world, and has recently embarked on an "African Initiative" to offer tertiary education to people all over Africa, including rural areas. This has a major influence on what we can teach our students, especially in practical modules.
We cannot teach on a mainframe environment, or have a PC lab with the most modern hardware and software as a residential university might have, simply because our students cannot access it.
We have to take into consideration the fact that the majority of our students just don't have the financial means to acquire even relatively recent hardware and software. They often live in countries without the necessary communicative infrastructure to provide Internet access. Some of our South African students depend on Unisa for providing them with computer access, and though we have four computer laboratories (with +140 PC's) throughout South Africa, they are always overcrowded
Lecturers
Although this is certainly undesirable, the fact is that individual lecturers do influence syllabi because of their own particular preferences.
We try to overcome this problem by having a team of at least three lecturers, but this in turn could lead to some time consuming and heated discussions.
Time constraints
We cannot add to or change our syllabi on short notice when there are interesting new developments in the field. There are two reasons for this:
• In order for students to receive study material soon after registration, a large proportion of this material must be completed by July of the previous year (thus • We have a large number of students that fail modules on their first, second or umpteenth attempt. To spare these students from having to buy a new textbook every year, and for the sake of booksellers, Unisa has a policy of prescribing books for at least 3 years.
Infrastructure
The infrastructure to examine practical work on computer does not currently exist. With 700+ students, we cannot yet cater for an online exam, neither can we accommodate them all at our computer laboratories Even if we could, students would still not be able to physically come to the labs.
Thus for practical courses, we need to test practical skills as well as possible with the assignments, but then examine them through a written exam. This means that for our practical module, we can basically only test SQL in the exam, as the design part is tested in the theory module, and actual implementation on a computer can only be tested through an assignment.
SYLLABI
Our current syllabi for the two modules follow. [2] 3.1 Principles of databases:
• Fundamentals of databases and database management systems In effect we cover the fundamentals of databases and DBMS in reasonable detail, then just discuss distributed databases rather superficially. We concentrate quite heavily on relational databases (using ER-diagrams and dependency diagrams for modelling and design purposes). OO databases are contrasted with relational databases, but once again not covered in any detail. Transaction management, concurrency control, client-server, data warehousing and database administration are done on a somewhat theoretical level, without really implementing it practically. We discuss these topics from a managerial perspective, without going into any technical detail. We do try to teach students to apply their knowledge by giving them questions where a specific scenario is given, and asking them to suggest solutions to particular problems.
Database design and implementation:
The purpose of this module is to teach students how to and implement a database application (the design and development is covered in the other module), using a commercial relational database management system and Structured Query Language (SQL). Currently students may use either MSAcces or Delphi with Paradox. The Delphi is not necessarily our preferred option, but in the second year students have to acquire Delphi for their course in Visual Programming (RAD). Unisa has a special price agreement with Borland, which enables us to distribute Delphi Compilers (student version) at a reduced price.
MsAcces has apparently become somewhat expensive. Students using Unisa's computer laboratory has access to both Delphi and Access. We are considering using Sybase, but cost is once again a major consideration.
CONCLUSION
Our main concern at this stage is whether we should go the OO way, both in our theoretical and practical module, or not. The preliminary decision is not to do so, for three reasons.
• Currently getting reasonably priced OO database software for use on PC's, is problematic.
• It is also felt that there are currently very few, if any, commercial systems and organisations using OO databases in South Africa.
• The B.Comm students do a compulsory third level module (elective for B.Sc.) called Advanced systems analysis and design in which OO concepts and the development approach (using UML) is covered in detail.
In the theoretical module some of us would like to include topics such as temporal, spatial and bio databases, but the module already exceeds the 120 notional hours. On the other hand we are also concerned that the practical module should cover a bit more than just SQL. At this stage we're still deliberating what more to include.
We all agree that we should maintain as high a standard as possible, yet be accessible to as many students as possible.
